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Description 
Background of Invention 
1 fjeld of Invention 

This invention discloses water absorbent pcrfv- 
njer arlcfes and processes lor their product 
M^toitartv. this invention dscte^ s ^; 
absorbent noowoven product prepared by a wWay 
process. 7 

2. Prior An 



«**ms. jncootnenco oarmerrts. bandaoes and tho 
^ y PSdS - baUS w ^ absorbent materia, 

to absorb and rota* Squids. Significant etioa has 
been devoted (o increasing the omoun, of liquids 
can be retained by these absorbent articles 
By mcreasing the absorbent capacity of those arti- 
cles, the Physical dimension. such as thickness ot 
the articles can be reduced. 

For example, various absorbent products have 
Incorporated within their structure certain water ab- 
sorbont materials to increase the liquid retention 
capacrty of these products. In certain configura- 
tions, these water absorbent matoriate food to m> . 
grate to particular areas of the products. For exam- 
ple. US. Patent No. 4.693.S23 describes a non- 
layered absoroent insert having a Z-dlrectiorwI wa- 
ter absorbent concentration gradient which in- 
creases the absorbent capacity of the material 

VS. Patent Wo. 3.888.2S7 describes a depos- 
able absorbent article which includes a matrw of 
Rbereed wood pulp. Hydrocoltotf polymer particles 
are located in a fhree^rrwnsioaaf dispersion in a 
central zone or strip of the fiberured matrix 

U.S. Patent No. 4.333.462 describes an absor- 
bent structure which incWe S an absorbent hall 
•^""■S ^ ^rvoirs. The first reservoir opens 
toward the cover of the article. The second reser- 
**. located below the first reservoir, contains par- 
idea of water absorbent material. 

US. Patent No. 4.331.783 describes an absor- . 
«nt erticte which Includes an" absorbent layer hev- 
ng at least one discrete internal pocket. The pocfc- 
rt contains a uniform admixture of discrete water 
•bsonbent particles and discrete ioWying parttetes 
U.S. Patent No. 4.381.782 discloses highly ab-' 
cbenl low density rtxoos structures such 3S 
' SbS or delude mixtures ot powdered 

r m.crocrystaliine hydrogel preparations with s«r- 
■ctant-ireaied filler material. The hydrogef prepara- 
ons are located in a transverse band or strip 
*tend.ng across the width of the absorbent batt 

U.S. Patent no. 4.333.456 discloses a sanitary 
~el wnio, includes an absorpt-ve hydrops r.ber 
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^ material. An internal cor* of The lining mj- 
*er«al has an insert which contains highly absorpi^ 
polymers. 

Brilisft Patent No. 1.406,615 tfoscribes absor- 
bent pads which include absorptive getting agents 
such » cefiuJos* ethers, cellulose esters and ace- 
tyl starch. The gelling agent is impregnated into 
selected central areas of the pad. 

«n additka*. Hie blowing patents dfsdose ab- 
sorbent pads which contain centralized layers or 
zones. composed of materials which are more ab- 
sorbent than the other portions of the pad- U S 
Patent Nos. 3.073.309 and 3,121,427. 

US. Patent No. 3.670,731 discloses an absor- 
bent dressing which includes a water soluble hy- 
oYocofloid composition. Tne hyoroco/loid can bo 
totermtxBd with the fibers ot an absorbent pad or 
may be located in a discrete tayer along a maior 
surface of the absorbent article. 

Absorbent pads have also inducted water ab- 
sorbent porticos desposod in stop-typo p^rns 
For example, U.S. Patent No. 3,9€e.798 o^scribes 
an absorbent pad in a f>1oJd confirmation which 
has a middle portion thereof loaded with a «™iorm 
d<spealoo of hydrocotlotd polymer parties 

U.S. Patent No. 4.410.324 describes a dispos- 
able ooper which has an absorbent pad folded 
•ntofmedlate the ends 10 provide increased absor. 
benl material in the crotch region. Hydrocolloid 
material can afso be located in strips along mar- 
ginal portions of me absorbent pad. 

In addition, absorbent materials have been en- 
closed in foams and other types of materials. For 
example Japanese Patent Application Kckzi No 
57-32.032 (7S82>dcsctees a potyurethane foam 
that ooniacos a particularly useful water absorbent 
polymer wherein the percentage of tte w bubbte 
*°™*on Is In the range of 1 to CO percent, the 
olameter of the ceils is in the range of 2O0 to 4O0 
um and the sot of the water absorbent resm «s in 
the range from aboot 200 to 400 um, 

kx addition, a particularly useful bkjdegradable 
Wgh water absorbent porymcr has been disclosed 
« US. Paiern No. 4,076,663. White the resins of 
this patent do show increased water ateorbency 
thdr use has been limited to mixing them with 
sanitary napkins, diapers and other such products. 

None of these patents disclose the combination 
of a water absorbent rosin with conventional fibers 

m a <° <**d«ce a water absorbent nonwoven 

material. 

aS. Patent Nos. 4.4SJ.268, 4^37.tai ana 
4.133.784 disclose var<k* types ot films partially 
composed of water absorbent polymers. Wh*j© 
these p^erus OtscJose starch-^ed. water abso,- 
benl polymers prepared (com a combinalon of 
starch and einyiene acrylic acid copolymers they 
t*i xo dolose the pacticular type of water absor- 
06/19/97 THU 10 
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p ** mer "Sdosod herein or the ml5tluro or a 
~ate, absorbed polymer with conventional fibers to 
form a water absorbent oonwov^, ^^3, 

A**. U S P«en t No. 3.669.103 discloses wwer 
sweuable. water insoluble polymeric sorbents tor 
the absorpfon of aqueous fluids wherem said poW- 
SOtbents lightly crossfire po,^ 
The patent disctees the use of a water insoluble 
polyuretitane foam as a support (or a polymeric 
absorbent. However, it fails to disclose lhe use of a 
water absorbent polymer in general, the water ab- 
sorbent polymer disclosed herewith, particularly or 
the use of a water absorbent materia/ with conven- 
tional fiber* to torn, a nonwoven water absorbent 
materia!. 

U.S. Patent No. 4.792.326 discloses rapidly 
dn^ntegratwg paper tubes used i n the preparation 
of tampon tubes. One of the suparabsorbent ma- 
terials disclosed in this paten, could be used with 
thus invenUon. However, this patent fails to disclose 
the use of the material in the formation of a non- 
woven supcrabsorbeni material. 

U.S. Patent No. 4.6OU13 discloses the selec- 
tive layerino or a water absorbent material in melt- 
Ofown substrates. While this patent discloses tne 
use of a water absorbent material in combination 
w«h certain fiberous material, it does not disclose 
lhe combination of the water absorbent material 
with conventional fibers by a wet-lay process (or 
the preparaflo* of a noowoven water absorbent 
m atonal. 

Accordingly, it is an object of this invention to 
prepare a superabsorbent noowoven materia!. 

tt is a further object of this invention to prepare 
a sxjperafasofbent noowoven material useful in dis- 
posable articles such as Papers, sanitary napkins 
incontinence garments, and the lifce. 

ft is a further object of this Invention to prepare 
a soperabsortwnt nonwoven material chat is easy 
and inexpensive to produce. 

tt is a still forther object of this invention to 
Prep*** a suporafasortent nonwaven material by a 
wet-lay process. 

ft rs a still further object of this invention to 
Prepare composite materials by a wet-*a y process 
combining a superabsorbent product with fiberous 
materials. 

These and other objects as well as the scope, 
nature and utilization of this invention will become 
apparent to those skilled in tfwa art (rom the follow- 
ing Oeta/led Description and appended Claims. 

Summary of the Invention 

A superabsorbent oon^voven wot-Uy materiel 
obtainable by the process of; 

a) blending superabsorbeni polymer particulates 
wth a ii 9ui<3 fo iorm a supetabsorbem polymer 
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PMcute slurry/ wt^ein me concentration of 
the superacsorbent material is from OOOi to 
40.0 wTS, of the superabsorbentAiQoid mixture 
and vmoreln said superaosorberTt ^bfymer 3 
polymer of water soluble acrylic or vinyl moo 
oiners which are slightly crossfinked with a poty- 
functional reaclant: 

b) <r**ing fibers wflh the iuperabsorfaent 
mer particulate slurry to form a superabsorbent 
pofymer slurrynTber mixture; 

c) filtering the superabsorbent polymer sk*. 
ryfliber mixture to remove a portion of the liquid; 
and 

d) drying the superabsorbent polymer fiber ma- 
teriaJ at a temperature not in excess of 250 -C to 
form a non woven weHay superabsorbent ma- 
terial. 

The absorbent article in this invention can ab- 
sorb water up to 350 times the weight of lhe 
superabsorbent material contained within the arti- 
cle, tt can be highly useful in those areas where 
high fluid atjsorccnce is important such as for 
diapers, sanitary napkins, box linings, tood pack- 
aging and general packaging material. Since this 
material is nonwoven, ft can also be broken up and 
combined with loss absorbent materials tor use in 
diapers, sanitary napkins, incontinence devices, 
wound dressing and other similar products. 

30 Derailed Description of invention 

The superabsorbent oonwoven material is pre- 
pared by tiie process of Wending superabsorbent 
particulates with a liquid to form a slurry, mixing 
*s fibers with the slurry to form a superatoorberit 
particulate Siurry/Iiber mixture. GUering ate slurry 
rnbrturo and drying the superabsorbenl parficufato 
sturry.Uber mixture to form a oonwoven superab- 
sorbent malarial. 
o The superabsorbent pofymer particulates use- 

fU *° wvontion are water cisoiubte but water 
salable materials which are cspable of absorbing 
many times Iheir own woght of water or aqueous 
soiutkxcL These superabsurbeni polymers are 
s polymers of water soluble acrylic or vinyl moo 
omers which are sBghtly crossBrtked with e potyton- 
dionai reactanL Such superabsorbent polymers in- 
clude polyvirrylpyrrotidone, sulfonated potystyrono^ 
P^Y^octhyl ecrytatc. poJy{2-hydra*r- 

yethylacryiafe) polyacrylarnide. potyacryfic acid, 
partial 2nd complete alkali metal salts of potyacryfic 
acid, and the like. Also included are starch modi- 
fied polyacrytc acids and hydrolyzed 
poJyacrylom'trile and their alkali metal salts. 

Useful cupe^absoroent polymers can be made 
by polymerutng acryiic acid and starch in an zque- 
ous medium using a polyfunctional monomer, e.g.. 
N,N-ai^ier^^s-ar^lamide, as tr>e crossing 
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agent This process is described, far wavte ^ 
U J Paten, No . <076 663 . Swnbs( ^^_ 

^rytcaooWlowed by cranking WU1 a po,^ s 

supe^so^an, pernors and p^ssos lor^I 
manufacture are disclosed in OS Patent fte 
4.654.039.3^69.103 and 3^70.73, 
, . ^^bsorben, polymers particularly use- w 

Patent Nos, 4.076.663 and 4.340.706. The** 
absorbent polymers in particulate form ha*x, a p»- 
tcte S12e of 0.5 am to 4S0 urn on d are capabteof 
absorbs « teasI 12 times ^ weigh( ^ ^ 

aqueous fluid, m a preferred embodiment superior 
afasorpGon capabffifos exist where Ihe superabsor- 
bent polymer in particulate form is less lhan 30 /un 
■n size These superabsorbent particulates swell 
when they absorb aqueous fluids. The panicles «, 
maintain the appro-dmate shape and oeomotry they 
had before cor*** with the fluid but the Cmcn- 
sions thereof are greatly enlarged. 

In preparing the articles of this invention, other 
pan^Uate materiats which are Insoluble in water v 
and organic liquids but which are capable of ab- 
sorb-ng. or adsorbing. liquids ^ ^ mbced ^ 
the superateorbon, polymer particutajes. The 
superabsorbent polymer particulates may be mixed 
wah the other particulate matter in an amount from * 
5 to SO weight percent, and preferably 10 to 20 
«e.ght percent, of Ihe superabsorbent particulates 

One example of other paniculate matter is nat- 
urally occurring cedulosg materials, such as saw 
dust, crushed corncobs, cotton linters and wood » 
pulp. Another type of particulate matter which may 
be useful in this invention c siBca ^, ^ 
adsorb fluids. Other useful adsorbents txiude mo- 
lecular steve ^eofites. activated alumina and caf- 
f" m ^ Ka<0 - also k»own by Jhe trade name «. 

<on-exchaoge resins can also be used as other 
>ar*cUate matter in this iavenlion. Particularly use- 
uf •on^ochaoge resins are the strong acid, cation 
»xchange resins. 

Other partite materials for use in this fatven- ^ 
on are cJa y minerals, such as kaolin, montmonK 
xiite, m,io. wmic^jH^. gtauconito and attapufgiie 
ncsc day minerals ^ mixtures of metal oxides 

^ urnin,jm magnosium 0x300. potassium' so 

"do. and silicon oxide and generally exist m the 
mophous state. 

The suporaosorbenr particulate material (rAth 
' ^ftnout other particulate material) is blended 

a *Quid to form a slurry.fiice mixture. Various 55 
ju.ds such as water, methanol, ethanol and other 
W Echols can be used to form the slurry 

sng wan various olher common organic solvent 



*T ^ Co Speed t/p the 

2? ^ - a pre- 

ferred embodiment, the liquid chosen to form the 
sfcrry is water since the preferred superabsorbent 
t^J*?"^ * re *«**te in water and are 
«o< ^ most comcnon orparic solvates. 

The car^oentration of the SAjpe^bsortent poly 
me/ partake In the slurry is not critical as fano 

ZlZ * Wry * * * referred 

embodiment, because of the high water absorbent 
capacity of the superabsorbent particulate, 1ne con- 
ct^on of the superabsorbent polymer par- 
Ucutale m the water will be from 0.001 percent to 
<Q percent by weight and more preferably 00t 
percent to about 10 percent. 

The superabsorbent polymer particulates are 
blended with the liquid by any conventional blend- 
ing procedure including merely combining thorn in 
a conta.ner and stimng them by conventiona, ^ 
ong means to create a slarry-I^e blend. The par- 
l»cutates in tl>e liquid shou(d be st.rred for l to 30 
minutes to achieve befler Aspersion of the super- 
absorbent material. 

«nto this superabsorbent polymer particulate 
slurry are added fibers to form ihe wet-lay ncn- 
woven material. Almost any conventional fibers 
ooch synthetic and natural, can be used in this 
P^cess. including potyester, pofyethyteno pcrfy- 
propyJene. polyvinyl alcohol, acrylic, acrylonitrile. 
ny»on. polyurechane. rayoa wtcafluoroethyteoe cth- 
yier^totrafiuoroethytene. s^rene-butacUence * rub- 
ber, rubber, triacetate*, pofyamides, pofyvinylJdens 
chlor<tes. polyvinyl chtoride. polyberuimidazole 
cetiufose and wood pulp fibers. Howevw, in a pre-' 
ferred embodimeni. wood pulp fibers and common 
synthetic fibers are preferred since many of the 
natural fibers do not have a regular fiber length 
*n<f. In addntoa possess poor dispersion char* 
actoristics in the liquid. In a more preferred em- 
bodtmenf, the fibers for the nocture are chosen 
from the group includes polyester, cetlutee ace- 
tate (preferably oon^rater soluble ceBulose ace- 
tetesK polyvinyl aJcohol. polyelhyleoe, poiy- 
propylene. acryGc, glass, ceramic, minerai ^oot 
end nylon fibers. If desired the fibers chosen can 
be s comWnafTon of two or more of the preferred 
fibers with the final choice of the desired fibers 
depending on the desired end product For exam- 
P<c. combinations of polyester and wood pulp fi- 
bers have shown greal utility. 

The Jengih of the fiber chosen will also depend 
on toe typo of end product chosen. For example. If 
a strong non woven wet -lay maienal is desired. 
Jogger fiber lengths are preferred, generally an inch 
or longer. However, if SO fter less durable mgteriais 
are desired, shorter fibers ranging from 3.125 to 
-25.4 mm (t^ 10 one inch) in (enoih should be 

Chosen 



06/19/97 THU 10:57 fT.VRX NO S601J ©029 



EP 0 437 81 G BT 



f Superabsort5ef11 P°»V™er particulate slurry ««| 
; S °^ y ^ nific3 "^ depending upon the ^ 

. ^JT* ^raosorbenl Serial absorbs «p 

o 360 grams o< water per pramo,^ ^| 
150 orange a ^ p^,^, 

^HL^T'^ MthOUgh *• 8^ the 
peroen^, of the aperabsofbem polymer « 0* 
final product the greater the absorption capacity of 
the end product there are certain Smftafions en the 
a""**" of Oie superabsorbent mater ial that can be 
combined with (he fibers, ff (he percentage of the 
£Uper3b5orbcm "«teria> combined with the fiber* 
« too great, the non woven material will fafl apart. 
,f m a P^ferred embodiment, the percentage 
of the superabsorbenl polymer material in the end 
product should range from O.t percent to 60 per- 
cent and preferably from 1 to 25 percent 

There may also be added to the sfurry mixture 
convents adhesives to better hold the fibers 
together end to provide better tear romance to the 
nonwoven material. In a preferred embodiment 
conventional adhesive* such as acrylic, styrene- 
btnad,eno rubber, polyvinyl alcohol or nfirtte adhe- 
sive* may be added to the slurry mixture to bind 
the products together. 

The fibers can be mixed vrfth the superabsor- 
bent polymer slurry by any conventional miring 
means including merely adding the fibers gradually 
to the container holding (he superabsorbent poly- 
mer particulate slurry and stirring the mixere The 
superabsorbent polymer particulate slurry/fiber m.>- 
ture should be wet, stirred to disperse the fibers 
throughout the mixture. In a preferred embodiment 
the superabsorbenl polymer particulates slurry/fiber 
mnrture should be stirred lor S to 45 minutes with 
the amount of stirring dependent on the percentage 
of superabsorbent material in the mixtures. 

After (he (Tbers are w©« m^ed. the mixture can 
be formed into any conventional product In a pre- 
ferred embodiment the mixture is poured onto a 
convenffonel screening mesh, porous enough to 
e!tow a significant percentage of Ihe Squid in the 
slurry to be drained off without removing a signir- 
cent amount of the fibers. The thickness of the 
mesh will depend on ihe particular fibers chosen 
and the product to be produced but .n a preferred 
crnbocErnenl the mesh should be no larger than 
0.59 mm (30 mesh). The superabsorbent par- 
uculate/ftoor mixture can then be smoothed and 
thinned to any desired Ihfcfcness. m a p , e(orr ed 
embodiment the thickness ol the mixture should be 
Irom 02S4 lo soa mm (to to 200 mils). 

After ihe mixture is poured onto the screen 
mesr. and smoothed, it fs dried by removing sub- 
stant.aOy all of the remaining liquid in the mixmr e 
Tne m.«u,e can be aired dried or it can be heated 
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in an oven at any temperature less than 2 2S . C it 
temperas of the oven no, 
«ceed 2S0-C srnce ,he preferred superabsorbent 
particulate will faeqin to rJa»»b. -~ , 
above 2S0-C. J^pe^ures 

J** ,,OOWOv * n ««Hv superabsorberH material 

P"3d«<0d by (he process ol IhJs invention can be 
used as is In any cenvenltenal material wr>ere high 
turf absorption « important. For eKamp te ^ ^ 
WOvSn superabsorbent material can be broken 
apad and used in scions m friary napkin 
papers, incmtmer.ee devices, outer wear fining' 
show fine*, sweat bands, sergicaf sheets, food 
package liners, shipping package liners, medical 
culture shipping container Bners. soii covers to pre- 
vonl the growth of grass but to moisten soil, wound 
heeling covering sheds end in other well known 
products in the industry. 

In addition, a backing can be added to ihe 
nonwoven material to produce a sponge-Eke prod- 
uct, or products thai will retain their shape after the 
absorption of moisture. In «,dr«on. ^ nonwovcn 
material can be combined with other layered ma- 
terials (o farm composites. These composites can 
be used In the Industry In any of the well known 
applications far superabsorbent materials, such as 
food package liners, shipping package Sners. outer 
wear Hners. medical culture containers and other 
such conventional uses. 

The (oBowing examples ace given as specific 
"lustrations of tne Invention. All parts and percent- 
ages are by weigh! unless otherwise slated ft is 
understood however that the invention Is not limited 
to (he specific details set forth In 0*3 examples. 

Example 1 

A superabsorbenl slurry was prepared by mir- 
«"3 05 grams of a superabsorbent polymer par- 
beutote H aso grams of water. The superebsorbent 
particulate was a graft copolymer of a 91 percent 
acryic acid and S percent oxidized starch crossiin- 
ked with 0.1 percent N.N'-melhylene-bis^c- 
rylamide made by the process described in US 
Patent No. 1.076.633. The mixture was stirred for 2 
minutes In a conventional blender. 

Added to mis slurry were 10 grams of polyes- 
ter fibers. The polyester fibers were Irom 12.7 to 
38.1 mm (1,2 to t-1/2 inches) In fiber length. The 
fiber/superabsorbent polymer partieulaie mixiure 
was stirred for 2 minutes, in the blender. The 
mixture was (hen poured onto s O 14g mm (100) 
mesh screen and spread out e> a ittckness of 12.7 
to t3.05 mm (1,2 inch to 3*4 inch). The mixture 
was atto~od to air dry at room temperature tor <g 
hours. The nonwoven wci-tey superateorbenj rna- 
tenai produced by this process showed water at> 
soroence 01 55 grams per gram o» tl*e superabsor- 
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oent polymer material and 19 nnm. — 
Exampfe 3 

A superabsorbant s was prepared by mi*. 

™ * 81 pcnce "' «ay«ic acid and 9 

C ' OS5 ^ ed °.1 Per- 
cent N.N^methyWbis-aoylamide marj e b .- ^ 

in US. Pa.ent No. 4 0766^ 
^ m.xture was ^Vred for 1 minute 

Added to this Swry ^ g grams of polyester 

£^«^T? 0074 mm f20 °J ^ mash and 
spread out to . thicks of ,2.7 to 19jDS „„, ° 

<nch ,o 3,4 inch,. The mixture was dried J * 

vacuum oven a, a temperature of 100- C tor 3sJ 

SuperabsorDent pofymer material and 20 g(ams 
flram of the suoerabsorber.. polymer ^ aT 
Percent saline solution. 

3 b S r^ S , aPPar ° nt ^ ^ high ft*, 

absorbent nonwoven wet-lay materials car, be pro- 

dUOSd b > Iha I— S3 of this h^ipn .1^ 
nenwoven materials can be used in sheets 
be broken apart ^ p,^ ^ eonibtoed 

-Oe^sorbeo, wfafa, 
^s^nuary nap^. inconJinence materia/,, 
^d dressy. ^ other convents fluid ^ 
^rbentproo^os. In addition, th, s materia) can be 

«L ^^°^ at ^ Mw ^"0 seriate «, 
•° f ° rm ^hly absorbent compos* materiak 
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-laims 

I- A superabsorbenl nor.woven wet-lay material 
obtainable by the pmcess of: 

Wending superabsorbenl polymer par. 
£u etes with a tqoid to form a suporabsor- 
bent polymer particulate stony «men*i the 
concentration ol the suwrabsorbem ruate- 
nat ,s from O.OOf to 40.0 wf% of the super- 
absorbenwooia mbrtunJ> and wHQroin ^ 
Superabsorbent polymer is a polymer of wa- 
ter soluble acrylic or *i oy , monomers which 
are sightly crossiinkee vn,h a polytunctooai 
reaclan(; 

b) mixing fibers with the superabsorbem 
polymer pan-cuiatc slurry to <o.m a super- 



absorbent polymer slurty/ttoer mixture- 
9) fiaerfng me superabsorben, poSymef s}u ,. 

•^ drying the superebsorben, polymer fiber 
temperate not in o( 

T:JL. a non *°"«' -e(-iay SupGr . 
absorbent material, - 

^ I"!"^ 31 oI ^ ' herein tna superab- 

^^"^ f^ £c ^ ^ch crossT 
*ed with a desaturated monomer. 

' ° f Claim 1 the fiber « 

se IO cfed from the group Ceosi^ of polyes- 
ter polyethylene, polypropylene, polyvinyl al- 
cohol, acrylic, acrylonftrito. ny(on . poiya^,^ 
Pofyurethane. rayon, tctrafiuoroethylene, ethyl- 
aocActralluoroethylene. slyrene-butadiene rub- 
ber. Jnaceoie. polyamides. polyvioyf d.lorides 
Polyvmyliocoe chloride, polybenamioaiote «J 
oers. «ood pulp and cellulose fibers. 

The material of Claim 3 wherein ine fiber usea 
« selected from the group comprising need 
pulp, polyester. po|yp«, pytene ^ 
ion fibers. 

The material of claim i wherein the fiber used 
•s a combination of polyester and wood pulp 
fibers. ^ 

The material of claim I wherein more than one 
*ype of fiber is used with lne superateorbert 

potymor. 

The material of Ctelm 1 wherein concerrtra- 
nT, 1 su(wabso *«« material is from 
0.01 to ,o.O wr% of the soperabsofcentrnquid 



-a 



to. 
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The material of Claim 1 ^ ^ 

water. - 

The material of Cta^ 1 wherein the fiquJd h a 
Joi^aJJcyl «(cohoL 

T*c maicriai of OaJm 1 wheren the superb 
so<t>oat paniculate slurry/fitwr miKture i s <^ ed 
ac a temperature be tow 22S m C. 

TUe manual of Claim i wher^o the supe^h- 
sort>en( polymer materia! absorbs up to 350 
grams per gram of wa !€M and up lo ISO grams 
per gram of a ^percent saline solution. 
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12. The materia) of Claim i wherein the percent- 
age of the superabsorbent polymer material en 
the n on woven wet-iay superabsorbant material 
is f rorn 0. T to 60 wr%. 

13. Tlie materia! of Ctaim 1 wfierein (he thtcbiess 
of the nonwoven wHaj- superabsorbent poly- 
mer material is from 0.254 to 5.08 mm (10 lo 
200 wits). 

14. The material of Claim 1 wherein the superab- 
sorbent slurry/fiber mixture is mixed with other 
types of absorbent material. 

15. The material of Claim 1 wherein the size of the 
superabsorbent polymer particulates are less 
than 30 am. 



17. a superabsorbent nonvwvw wet-Cay material 
prepared by the process according to claim i. 
wherein the foukJ in step a) Is methyl akohol, 
the fiber is selected lrom wood pufp and poly- 
esters, and drying of the superabsorbent poly- 
mer/liber mixture Is performed at a tempera- 
ture less than 220 *C. 

ta. Tlw material of Claim 16 wherein the percent- 
age of the superabsorbent polymer material in 
the non woven wet-lay superabsorbanf nvateri&J 
is from 0.1 to 60 wt%. 

19. The material of Claim 17 wherein the percent- 
age of the superabsorbent polymer material in 
the n on woven wet-lay superabsorbant material 
is from 0.1 to 60 wt%. 

20. The material of Oaim 16 wherein the supcrab- 
sorberrt paniculate materia) is a graft 
copolymer of acrylic acid and starch crcssto- 
ked with a c5 saturated rnooomer. 

21. The material of Oaim 17 wherein the superab- 
sorbent particulate material is a graft 
copolymer of acrylic acid and fiiarch crossfco- 
ked with a c£ saturated monomer. 

22. The material of Claim 16 wherein the con- 
centration of the superabsorbent material ,* s 
from 0.01 to 1O.0 wr% Q i [tyj supe/absor- 



16. A superabsorbent nomvoven wet -lay materia) 

prepared by the process according to ctaim 1. so 
wherein the fiquid in stop a; is water, the fiber 
is selected from wood pulp, polyester, poly- 
propylene, acrylic and nylon. 

and drying of the superabsorbent poly- 
mer/fiber mixture is performed at a tempera- 
ture less than 220 * C. 



berrWquto morale, 

23. The material of Claim 17 wherein the con- 
centration of the superabsorbent matsref is 
trom 0.01 to 10X) wt% of the superabsor- 
bertt/Cqutd rnixxure. 

24. The materia* of Ctaim -16 wherein the superab- 
sorbem polymer material absorbs up ta 350 
grams per gram of wafer and up to 150 grams 
per gram of a 1 percent aafinc solution. 

25. The material of Claim 17 wherein the suporab- 
sortent polymer material absorbs up to 350 
grams per gram of water and up to 150 grams 
per gram of a 1 percent saline solution. 

26. The material of Oaim 16 wherein the size of 
the superabsorbent poiymcr particulates are 
less than 30 am. ( 

27. The material of Oaim 17 Y/horcin the size cf 
the superabsorbent polymer particulates are 
less than 30 urn. 

Paiemans pro crte 



1. Hochabsorbiereodes NaZHeg^VUesmaterial. or- 
hSItfich durch das Verfahren 
30 a) des Mischens eines toodhabsottxerena&n 

Polymers in TetichenSorm mil eioer FIDssig- 
keit zur BiJduog einer Aufechlammung der 
l»ochabsorbierenden Pojyrner-Teiicben, K)r* 
in die KonzentraUon Has hochabsorbiarOT- 
ss den Materials 0.00 1 his 40 Gew-% des 

Gemtschs aus hoclaabsorbiereiXJem Materi- 
al und RQssigkail betragt und worin das 
fax*\absc*c«erende Polymer eln Polymer 
aus wasserlostchen Acryt- oder Vrtyt-Mo- 
*o nomeren ist cSe mit einem rnohrfunktionot- 

iea ReaJdiottspartner schwach vernetzt sind; 
b) des Vermischerts w Fasem mit dor 
Aufechlammung ocr hechabsorbterenden 
Pol yrner-TefTchen zlu BrkSuog etnas Ge- 
<S mcschs aus der AufscrOarnrnurtg des hocn- 

aixsorbterendea Polymers und den" Pasem; 
c> des Rttrierens des Gemischs aus der 
Autschiamrnuog des hochateortKerendaa 
Polymers ur%d den Fasem. om cincn Teil 
so rjer FIGssigkeii 2u entfemen; und 

d> des Trocfcnens des hcctiafcscrbierenden 
Prjlymer-Faser-Materials bei eioer Ternpera- 
lur nicht Ober 250 *C zur Biloung eines 
nor^habsorbierenden Nafllec^VIiesmateriaJs. 

ss 

2. Material nach Anspruch 1. worin d2s hochab- 
sorbierende leilchenformiQe Materia) ein 
PtropJpoiy mer aus Acrylsaure und Starke ist. 
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3- Matoaa. Anspaich J. worin Fasa , 

remylco-. ahyWTetrafluorethyfen-. Slyrot-fio- 
"dfen-Kauschuk-. Triaceia,-. Polyamid-. Po fv- 
»inylcW<^.. PrtyvinyfidenchJori**-. Polybena- M 
m^ol-Fa^. Hotezeteto*- und CeSost 
l-asern beslehenden Gruppe auseewahft ist 

«e F«er aus der aus HolzzefetoH-. Polyester. „ 
Polyjxopyten-. AeryV- uod Nylon-Fasem teste- 
henden Gruppe ausgewahtt ist. 



5- M^, nach An^pruch , . worin die eingese*- 
Holzzellstoft-Fasom ist. 

e- Material nacf, Ansprech 1. wonr. mehr ate cin 
Faser-Typ m i ( rJom hochabsorbierenden Poly- 
•ner verwendat wird. 

7- Material nach Ansprucr, 1. «,rin die Kbruen- 
traBon des hocnabsorbiereodeo Materials 0 0I 
bis 10.0 <3ew.-% des Gemiscfts aus hochab- 
sorb,eroodom Material und FWssigteit botrSpt. M 

a- Material nach Anspruch i. worin <£e FlOssigkeil 

Wassor ist. 

a Material nach Anspruch 1. worin cCe FCwigkeit * 
on N.octeralkyUtkotiol ist. 

10. Material nach Anspnjch |. worin das Gemis* 
aus der AuJschJSromung des hochabsorbteren- 
<ten Polymers und den Fasem bei eioer Tem- 
peratur unler 22S * C oetrorfmet wW. 

11- Material nach Anspruch i. worin i g deshoch- 
absorb.erenden Polymer-MaieriaJs bis a. 3S0 
I und bis 2u 150 g einer 1-proi 

Kochsal^-Losiiog absorWcrt 

12. Material nach Anspruch 1. worin der proa*- 
tuale Antoll des hocJabsofbteronden Polymer- 
Materials in dem hochabsorbiererKJen Naflteoe- 
Vl.esmaterial 0.1 bis 60 Gew.-% botraot 

3. Material nacn Ansonx* 1 . worin die Dicke des 
ho^absori^ronden Nafllege-vnesmaterial 
0.2S« bis 5.08 mm (10 bis 2O0 mil) Oetrjig,. 

<- Material nach Anspruch ,. worin das Gamisch 
aus aer Aufschlammong des nochsbsorteeran- 



Joo Pdymers und den fee. ^ 

Typen e.nes absorbiereoden Material **r- 
miscnt wind. 

Terfcften des f.ochabsorbierende,, Polyps 

Wo<ner ats 30 am ist 

nergestem miRets des Vertahrsns gemSB An-' 
^«ch i. worin die Flussigkeit in Schrin aJ 
Wasser tSL cfo Faser aus HoJ«e» s toff, Polye- 
ster Potypropytea. Aery, ofld N y(0fl aasge- 
wahlt «t end das Trocknen des Gemcschs aus 
dem hochobsorbierenden Polymer und deo 
Fasern bet e/ner Temperaiur von wenioor ate 
220 *C durchgefuhrt wird. 

17. Kx^absorbierendes Nafllege-Vliesmetcrial 
hergesteih mitteis des Vertehrens gemfiB An-' 
sproch i, worin die ROssigkeil in SchriU aJ 
McJhytalkonol ist. dlo Fascr aos Hotwdlstotf 
und Polyester arsgewahlt ist ond das Trock- 
nen des Gemicchs aus dem hochabsorbieren- 
den Polymer ond den Fasem bei einer Tompe- 
raUir von wenioer als 220 - C durchgefuhrt 

la Majeriaf nach Anspruch 16. worin der prazen- 
loale An^a des hochabsoctwerend^o Polymer- 
Maienais in dem hocAabsortrferooden Nafiteg^- 
V^^srnaierial 0,1 bfe 60 Gew.-^, bci^gl. 

19. Material nach Aasprucn 17, v^n der pro^eo. 
tuaJe An(e3 des hochabsorbierenden Polymer- 
Mawials In dem hochabsortterendeo Naflieoe- 
Vliesmateriai 0.1 bis 60 Gew.-% betragc. 

20. Material nach Ansproch 16. worin das hochafcK 
«t3ie<e<ide teitchenlormige Material eio 
Pfropfpolyrrw ^ AcrylsSuro und Siarte ist. 
das mil ©inam doppetl zbgesztbgum Monomer 
vemetet est 



21. Malarial nach AnsprwA 17. worm das hochab- 
sorbtensnde tcflchentormlge Material cin 
Pfropfpolymer Bus Acrytelure viod Starve fej 
das mil einern doppeft ab^osattigta^ Monomer 
v^metzt ist 

50 

22. Maleriaf nach Ansp^cfrie. worin die Korusn- 
Iralion des hochabsorbiorenden Materials 0.01 
bis 10.0 6e«,% dos Gemischs aus nocnab- 
sorbterendem Maieriaf und ROssioken beira BI . 

23. Material nach Anspruch 17. worin die Kor^en- 
ira3,on des ho^absortaerenden Maierials 0 01 
bis 10,0 Gew,-% oes Gem,sch S 2US bocha^ 
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sorbierendem Maiorial und RGssigJceil betragL 

24- Material nach Anspruch 16. *orin 1 g de S 
hocftabsorbiorenden Polymer-Material tfs zu 
3S0 g Wasser und bis zu ISO g «ner 1-pro2. 
Kochsalz-LosunQ absorbierL 

25. Material oach Anspruch 17. worki 1 g des 
hochabsorbierenden Polymer-Material bis *u 
350 o Wasser und bts zu 150 g einor f-proz. 
KochsalzH-osung absorbierf. 

26. Material nach Anspruch 16. worin die GroOe 
der Teilchen des hocriabsorbterenden Poly- 
mers fcleiner als 30 Urn isL 

27. Material nach Anspruch 17. worin die GroSe 
der Teilchen des hocJiabsorbierondea Poly- 
mers fcfeiner als 30 um 1st 

Revindications 

t. Matiere noo iissee hyperabsorbanle pour coo- 
chage par voie humide, pouvant etre obtenue 
par le proc6d<§ consistent : - 

a) a m£langer des particules polym£riques 
hyperabsorbantes a in (iquide pour former 
tine suspension do particules polym£ riqoes 
hyperabsorbantes donl ta concentration en 
mature hyperabsorbante est comprise dans 
rintervaue de 0.00 1 a 40,0 en pofds du 
melange maiiere hyperabsorbante-'ltqiide. 
et dans laqueMe ledit poiymere hyperabsor- 
bant est un poiymere de morxyrcres acryfi- 
ques ou vinyliques hyoVosotubles qui soot 
^gerement r^iicufe avec un corps n5ao 
tSonnei polyfonctionnel ; 

b) a m€langer des fibres h ta suspension de 
particules potymeViques hyperabsorbantes 
pour former un me'lange suspension de po- 
iymere hyperabsorbartt/fibres : 

c) a fdtrer le melange suspension de poiy- 
mere hyperabsorbant'fibres pour e limine* 
une portion du fiquide ; et 

d) a secner ta matters constitute du poly- 
mere hypensbsorbant et des fibres a one 
temperature non supeVieure a 2S0'C pour 
former one maiiere hyperabsorbante non 
tissue pour couch age par voio homidc. 

2. Mad'ere suivant la revendication l . dans laquel- 
le les pani coles hyperabsorbantes sont consJi- 
toe"es d'un poiymere grofte" d'ao'de acrytique 
ei cT ami'don reticule avec un monornere dou- 
Otement sature. 

3. Matiere suivam la revendication 1 . dans laouel- 
i£ tes fiDres soni choisios dans le groupe 
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consisiant en fibres d© polyester . o^r polyethy- 
lene, de polypropylene, de poiymere d'atcool 
v<nyRqoe. de n5sine acryfique. d'acrytonitrUe. 
de Nylon, de polyaryiate. de polyuretnanne. de 
rayonne. de t&ralluorethylene. de polymery 
eihyJenaA^iranuor^thylen©, da caoutchouc sty- 
rene-butad£ne. de triacetate, de polyamides. 
de polymeres de chtorure de vinyte. de poiy- 
mere de cfcfoojre de vtnyffdene. de pofybenzi- 
nwdazote, fibres de pate de bois et de fibres 
de cellulose. 

Matiere suh/anl la revendication 3, dans laqvel- 
te les fibres vtftsees sont cftolsies dans te 
groupe consistant en des fibres de pate de 
bois. do polyester, de polypropylene, de resine 
aorylique et de Nylon. 

5. Mattei^ suivant la revendication 1 , dans taquc*- 
20 Jes fibres u\'tlis£es consisteru en una asso- 

ciaiion de fibres de polyester et de fibres do 
pate dc bois. 

6. Mat»ere survani la revencVcation i % dans laquel- 
35 le plus d'un type de fibres est utiksG avec te 

polymery tiyperabsorbant 

7. Maxiere suh/ant la revendicauon 1 . dans laquel- 
*e ta concentration de ta matiere hyperab soo 
banie est comprise dans J'intervalie de O.Of a 
tO.O en poids du melange matiere hyperab- 
sorbante/liquide. : 

6. Maitens sulvant la re vendi cation f , dans taque(- 
le ie fiquide est feau. 

9. Matiere suivant ta revendication 1 , dans laquei- 
le le tcquide est un ateooi aHcytque cn(6reur. 

"10. Matiere suivant ta revendication 1 . dans laquef- 
le le melange suspension de particules hype- 
rabsorbantes^sbres est s6c±e a une temperatu* 
re inferieure a 22 S * C. 

11. Matiens sutvant la reveodxcat<on t, dans laquet- 
*c le poiymere hyperabsorbant absorbe jusqu'a 
350 grammes cTeau par gramme et jusqu'a 
150 grammes d*une solution ix 1 % de set par 
gramme. 

12. Maliere survant la revendication i. dans laooel- 
le le pourcentago du polymer© hyperatisorbani 
dans ta matiere hyperabsorbame non tisse'e 
pour couchage par voi© humid© est compns 
dans rintervsne de 0.1 a 60 % en poids. 

13. Matiena suivam ia revendicanon t. dans laquel- 
le re ^isseur dc la m alio re pofymgriqu© nyps- 
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ra&sorbante non tissue pour coucnsg© par voi© 
humioe esi comprise dans rintervalle de 0.2S4 
i 5.06 mm (10 a 200 mils). 

14. Mature suivant la revendication i. dans laquel- 
te fe flange suspension de polymere Uyoe- 
rateorbantlibres est melange a cTautres types 
de rnatiere absorbanfe. 

15. Maiiere suivant la revendication 1. dans laquel- 
te les dimensions des particutes de pdymeni 
hyperabsorbant soot interleures a 30 am. 

16. Mature non tissue nypcrabsorbanie pour cou- 
chage par voie hurnide pn5par£e par fe proa*- 
de servant la rovendcation 1 , dans laquelle la 
6Qukk dans I'etape a) est Toau. tes fibres sont 
choisies entr© des fibres de pale do bois. de 
polyester, de polypropylene, de resine acryli- 
que. de Nylon, lo sechage do melange poly- 
mer© hyperabsorbanVtibres etant effectue e 
one temperature Iniericure a 220 * C. 



17. 



Mattere non tissee hyperabsorbante poor cou- 
cfege par voi© humlde prepare par «e proce- 
ed soivanl la revendicaiion 1, dans laquelle fe 
fiqutde dans HSrape a) est I'alcool m4ihy0que % 
los flores sor* choisios entre des fibres de 
pate de bois e< des fibres de polyester, el le 
sechage du melange polymere hyperabsor- 
banwibres est effectue a une temperature enfe- 
rieure a 220 'C. 



IS. Matiere sui vaot la re^od<cation 16, dans la- 
queUe le pourcentage do polymere hyperab- 
sorbam dans la maiiere hyperabsorbanl© non 
lessee pour coucrwoo par voie homide «st 
compris dans nntervatle de 0.1 a GO ^ en 
poids. 
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22. Maiiere suwam ia revendicajion 16, dans ia- 
quelle U concentration de la mature hyperab- 
sorbaote esi comprise dans riniervalle de O.Oi 
a 10.0 % Gn polos du melange maiiere hype- 
rabsofbanle/Cqoide. 

23. Maiiere aiivani la revendication 17, dans la- 
querfte la concentration de 1a maiiere byperab- 
sorbanie est comprise dans nniervatfe de 0.01 
a 10/) en poids do melange mature hyjU- 
rabsorbanie/Kquide. 

24. Maiiero suivant la revindication 16, dans la- 
quelle le polymere hyperabsorbant absorbe 
jusqu'a 350 grammes d'eau par gramme el 
jusqa'a 150 grammes durw solution a 1 % do 
seJ par gramme. 

25. Maiiere su~an! la revendicalion 17, dans la- 
quelle polymere hyperabsorbarrt absorbe 
iusqu'b 350 orammes d'eau par gramme et 
jusqu'a 150 grammes d'unc solution a 1 % dc 
sel par gramme. 

26. Mati%re cuivam: la revindication 16. dans la- 
qoollo Jos dimensions dos particul&s de poly- 
mers hyperabsorbant sont inferieures a 30 
urn. 

27. Mai>ere su/vanl la revindication 37, dans ia- 
queile les dtmonsions das particulos do poly- 
mere hyperabsorbant sont inferieores a 30 



13. Mature suivant la reveodication 17. dans la- 
queBo le pourcentage du polymere hyperab- 
sorbant dans la maiiere byperahsorfaante non 
tissue pour oouchage par voie humioe est 
cornpris dans rmtervaile de 0,U 60 % en 
poJds. 



0. Maiiere socvant la rBvendication 1^. dans la- 
quciIc 13 rnatiere hyperabsorbanto cn parti- 
cuies est un oopolymere c*reff$ d'ackJe acryfi- 
quo et damioon reticule avec un monorn^ro 
dcuoiement salure. 

1. Meiers suiwant la re vendition 17. dans U- 
que«e la mztiere hyperabsorrjante en parti- 
cules est on copoiym^re greffS decide acry(i- 
Que et cTsmioon r#ticule svec un monom^e 
ecu Diem en r satore. 
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